Hans Journal of Civil Engineering /K T.72, 2024, 13(1), 36-42 Hans )0
Published Online January 2024 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2024.131006

PRRRMER TPPLT4E - MR RE L BaE

BT, RETF, E4RK, REL, HBRbE
FUnt bk TR0, Beph pi%

ks HiH: 20234F12 A 18H; FHHEM: 20244F1H16H; KA HM: 20244F1H25H

H E

BN R EEPPAA - MR R T L E AT EWEE AR, RAGHMBAESKENERE L
BRERRN, RN R RERUGER. LSRR R GRMEFR KRB & KES N, B
RELFRHNANEZEAHERROES; FEAEF3RE, BLNEHTOFE. BEETRE, HP
BRNIERAAT%; FEESKEH13%MEE25%, FHFR/IREEE40%, WEERAFEEHENERD. ET
B, BB RGRBEN 5 SR REMEPPA4E - BHKH R T IS RESH R, AFEEX KR

HEBETREGHREESS.
XA

B4, HIBRE, MK, PPAE, HREER, SKE

The Shear Strength Characteristics of PP
Fiber-Fly Ash Modified Loess under
Freeze-Thaw Cycles

Yuhang Li, Haoyu Zhang, Jiaxin Wang, Haishan Zhang, Shufeng Chen*

School of Civil Engineering, Xijing University, Xi’an Shaanxi

Received: Dec. 18th, 2023; accepted: Jan. 16th, 2024; published: Jan. 25”‘, 2024

Abstract
A direct shear test was carried out to study the influence of freeze-thaw cycle and moisture con-
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tent on the shear strength of modified loess by preparing the samples of remodeled PP fiber-fly
ash, and to establish a prediction model for the shear strength of improved loess. The experimen-
tal results show that the cohesion and internal friction angle of improved loess decrease with the
increase of freeze-thaw cycles and water content. After three freeze-thaw cycles, the new equili-
brium and strength of the loess become stable, and the cohesion decreases by about 47%. With the
moisture content increased from 13% to 25%, the cohesion decreased by 40%, and the internal
friction angle decreased relatively little. Based on this, a prediction model of the shear strength
parameters of PP fiber-fly ash improved loess was established considering the influence of the
freeze-thaw cycle and water content, which could provide a reference for the design of roadbed
engineering of improved loess in seasonal freezing areas.
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Table 1. Basic physical indicators of loess
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Table 2. Physical and mechanical property parameters of polypropylene fiber
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Table 3. Direct shear test scheme
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Figure 1. Effect of freezing and thawing times on shear strength parameters

B 1 FRER BB R E S B

3.2. BIKEXHBYEE KRN
K2 NURRE P — €N (5 1K), TR

RV E SRS E bk
s SR BRI RR S R B A 2 SRS AR TRR S, XA AR . 4

IR 3
K

RV BEF s . B

R 13%3 55 25%0, £558 /1 44.93 kPa T4 4 20.03 kPa, N EEREM R4 % 26.78° R4 % 22.30°; H
HHL R 1 B RIRIA 55%, HARLIEEREE SR KA ZHRIa s, WNEEAKRIES 17%, H

AL BE E K KL 2 AR R
60
= #%)),

50 F

=40F

J .\

) S~

R .

W .

W@ 20 F T
10

30

0 1 1 1 1
12 14 16 18 20
BKE, w%)

Figure 2. Effect of water content on shear strength parameters
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Figure 3. Fitting curve of freeze-thaw cycles and shear strength parameters
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Figure 4. Fitting curve of water content and shear strength parameters
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Figure 5. Comparison of the predicted results of modified loess with the experimental results
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